Abstract. Aluminium SME aims to increase the production amount by producing wok as much as 300 Units. The problem is workload analysis of operator on the wok production line in the wok foundry SME as well as the production cycle-making cycle time and analyze the workload received by the operator when producing 300 woks using the full time equivalent (FTE) method. This study aims to measure the workload of each division worker in the production process with a total of 13 workers observed. This study provides a work division recommendation based on the workload that has been carefully examined. This research involves percentage of workload effectiveness and the wages of workers. In lathe division have overload workload. While the printing division, melting inspection division, packaging and transportation division including normal workload category and the percentage of good work effectiveness. The result provides recommendations for the addition of 2 workers in each division that includes the category of overload of the lathe division with the number of initial workers as many as 13 workers to 15 workers. In the last stage perform a simulation by comparing the system of prefix work and proposal. The simulation results obtained with the initial work system to get an average of 223 woks / day. Meanwhile, for the proposed work system to get an average output of 291 woks.
Introduction
Determination of the amount of labour is sometimes done only based on estimates, however it would result in incompatibilities use of human resources in the company [1] . Every worker has the responsibility to complete a number of jobs within a certain time which is a workload for the workers [2] . Workload analysis aims to determine how the number of workers required to complete a job and how much load the appropriate delegated to one worker [3] . Workload is the number of job targets or target outcomes to be achieved within a certain time unit [4] . Workload is also defined as a management technique systematically performed to obtain information about the effectiveness and efficiency of the organization based on the work volume [3] . The determination of workload is based on the employee's ability to perform any standard tasks. The standards of employees average ability refers to the standard capabilities showing the size of the average energy given by an employee or group to obtain a unit of outcome [4] . This research will be used method of Full Time Equivalent supported by the stopwatch method to determine standard time of a job.
Full Time Equivalent (FTE) aims to change the hours of workload to the number of people needed to complete a particular job [5] . This FTE method will provide information on the allocation of employee resources to complete a job and time in each work activity that can be seen based on the results of the measurement of work time directly with the Stopwatch method. The Stopwatch method is a direct observed work-time measurement commonly applied to jobs that are generally short-lived and repetitive [6] .
Related research to the workload has been carried out through various methods, for example the study of mental workload using NASA-Task Load Index (TLX) for industrial employees conducted by [7, 8] . Meanwhile, the study of physical workload for laundry worker using cardio vascular load method has been discussed by Sari [9] . Research regarding workload using workload indicators of staffing need (WISN) in Namibia [10] , WISN in staffing nurse [11] , also WISN Method for staffing in family health care [12] . Furthermore, research related workload and foundry has been conducted by Sharma & Singh [13] , regarding work-related musculoskeletal disorders, job stressors and gender responses in foundry industry. The study concerning implementation of lean manufacturing principles in Foundries [14] . Standard time measurement method with a stopwatch can result in an accurate time with some activities if it is followed by a clear working order [15] .
Based on the research workload that has been done on previous researcher it is necessary to conduct further research on workload measurement of workers in Foundry SME at wok production line at Bantul Yogyakarta ( Figure 1 ). Aluminum SME is a home MATEC Web of Conferences 154, 01081 (2018) https://doi.org/10.1051/matecconf/201815401081 ICET4SD 2017 manufacturing industry that produces kitchen utensils. The determination of workload is based on the standard of worker's ability to perform its duties [15] . Excessive workload can cause work atmosphere that is less comfortable for workers because it can trigger the emergence of work stress faster [16] . Therefore, must determine many workers based on production requirements so that every job done to get optimal results so that the results of improvement can be a reference or guidance to recruit the number of employees who must be accepted. The work load that has been obtained will then be converted to worker incentives. From the workload it can be known how much appropriate salary for the worker. As well as applying simulations to prefix work systems and recommendations to fit the actual work system [17] .
Literature Review
The workload is the calculation and comparison between the needs of human resources or capacity required and the real capability of the human ( [18, 19] ). Besides that, according to [20] workload not only calculate the time spent for productive work but also includes the calculation about human factors, such as fatigue, personal needs, and looseness factor.
One method that can be used to measure the workload is a full time equivalent. Full time equivalent employees equal the number of employees on full-time schedules plus the number of employees on part-time schedules converted to a full-time basis. The number of full time equivalent employees in each industry is the product of the total number of employees and the ratio of average weekly hours per employee on full-time schedules. An industry's full-time equivalent employment will be less than the number of its employees on full-and part-time schedules, unless it has no part-time employees. The full time equivalent could be defined as the total amount of time needed by the worker to perform all the job in a certain time that analysed [18] .
Method

Object and subject
Research was conducted at the Wok Aluminium SME with a variety job including melting, printing, thought, latheing, inspection, packaging, transpenim as shown in Figures 1 -4 . While in each bank two employees have been selected in accordance with some criteria including male, aged between 20 years to 35 years old, volunteer, with a minimum work experience is one year. Meanwhile, employees were selected based on the management, recommendation in consideration to the skills and effort.
Research Procedure
Research procedures were divided into the following phases: a. Preparation Phase: The research preparation was an early stage prior to the study. determining the observation location; setting the standard time measurement form; preparing the tools used as a stopwatch and recording devices; and preparing the workforce to be observed. b. Determination of Allowance: At this stage will be determined allowance consisting of leniency for personal needs, allowance to eliminate the sense of fatique, allowance for inevitable obstacles and work environment. 
Result and Discussion
Respondents in this study were 13 male operators, aged between 24-34 years. At the level of education as many as eight workers have a high school education, while for 5 other workers is junior high. Work Experience owned by each operator is between 1 to 4 years. Based on Table 1 , it can be seen that the amount of allowance for the wok production employee is 15%. Allowance is the adjustment done to the normal time to obtain the standard time for the purpose to recover the lost time due to personal needs, fatigue, and unavoidable delays [5] .
Workload Measurement
The results of the calculation of adequacy and uniformity of data can be explained that the data collected is enough with the value of N '<N for all elements of the activity. Meanwhile, uniformity calculation data can also be concluded that all the data entered in the control limits, so that the data collected is already eligible to be counted workload. The calculation of workload with the full time equivalent method on the production of pan is shown in Table 2 . The full-time equivalent calculation for each division is only the smelting, printing, packaging, transport, and inspection division that has normal loads of 1.15, 1.04, 1.05, 1.11 and 1.13 since it is between 1.00 up to 1.28. Meanwhile, the grinding division is in the category of overload because the value of FTE is above 1.28. The calculation of the effectiveness of the work issued in each division is only the smelting division, printing, packaging, inspection, and transportation, which has a normal load with a value between 80% -100% i.e. 97.70%, 88.14%, 94.39%, 94.10%, 95.72%. Meanwhile, in the other two divisions in the division of thinking and division is in the category of overload because the value of workload is above 100%. Workloads charged to employees may occur under three conditions: normal workload (overwork), overload and underload [23] Through good human resource planning, it can be seen how many human resources are available with the required human resources [24] . Therefore, it is of the problems found then get a recommendation addition of 1 worker in smelting division and division transportation whose value is in the normal category. The calculation of the effectiveness of work issued based on recommendations can be said to be normal workload of each division. This is because the effectiveness of the given workload is between 80% -100%.
Simulation Result
The simulation technique is not an optimization process and does not produce an answer but only produces a set of outputs from the system under different conditions [17] . Figures 5 and 6 , explaining the estimation simulation of the production process when performing production with workers and the available work system. In the simulation serves to estimate about the system under study and serves to estimate about the system created. In the simulation explains the stages of production of wok. The production process consists of 13 workers with 7 divisions with production capacity of 300 woks/day. In the printing division, the thinking division, the division of each worker is given a target of 74 woks/day. Meanwhile, for the division that employs 1 worker to process 300 woks/days. Figure 2 .b describes the stages of the wok production of the recommendations. The production process consists of 15 workers with 7 divisions with production capacity of 300 woks/day. In the printing division, the grinding division, the division of each worker is given a target of 100 woks/day. Meanwhile, for the division that employs 1 worker to process 300 woks/days.
The pre-work system to get a big bottleneck that is in the first shelter of the printing division has a high pile that is an average of 48 units/day and at the temporary shelter division gets a stack averaging as many as 19 units. The total amount of bottleneck pile that occurred is 76 wok. From the simulation experiment, 25% of finished goods are not produced. Simulation is an application process building a model of a real system or proposed system, experimenting with the model to explain system behavior, studying system performance or to build new systems according to desired performance [25] . Simulation results from recommendation system get less bottleneck than prefix system. However, to overcome the bottleneck that occurs can be given treatment to the workers to be trained to work more quickly and consistently. In the first shelter of the printing, division shelter has a high pile that is an average of 1 unit and at the temporary shelter 2 that is the sheltered division of the lathe get a pile of wok average of 5 units/day. In some divisions ie division, inspection, inspection and transportation and weighing there is 1 stack average with the percentage of a stack of 3%.
Conclusion
Based on the research that has been done, it can be concluded that the workload capacity of the worker in the work system is the division of 1.15 with the effectiveness of 9, the printing division of 1.04 with the effectiveness of 88, the division of thinking 1.38 with the effectiveness of 117, the division 1.34 with the effectiveness 113, the inspection division of 1.05 with 94 effectiveness, the packaging division 1.10 with effectiveness 94, And the transpenim division 1.13 with the effectiveness of 95. Then the total number of workers to be employed in each division in the prefix system at the one-workers melting division, the printing press 3 workers, 4 workers' mind divisions, the division division adds 2 workers to 4 workers. For the inspection division of 1 worker. The last two divisions are the weighing and packaging transport divisions of each worker. The simulation results of many pre-loaded items with an average of 76 units of wok with average wok produced 223 units of wok/day. Meanwhile, when producing with a proposed work system, the workflow will be better with an average production of 291 pans/day with a total pan that is stuck for 9 woks.
